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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily, inexpensively uniformize coating amount, 
and enhance productivity and quality by installing at least two lines of delivery 
holes arranged in the perpendicular direction to the coating direction in a nozzle, 
installing different number of the delivery holes arranged at the same pitch in each 
line, and installing coating solution supply means according to the number of lines 
of the delivery holes. 

SOLUTION: Two lines of delivery holes 82a and delivery holes 82b are linearly 
installed in a nozzle 81 at the same pitch. The number of the delivery holes 82b is 
(n), and the number of the delivery holes 82a is 2n, and the length of the line of the 
delivery holes 82a is made actually two times that of the line of the delivery holes 
82b. The position of the discharge hole 82a and the position of the corresponding 
delivery hole 82b are set in the same position in the coating direction. A coating 
solution is supplied to the delivery holes 82a through a supply pipe 85a, and the 

coating solution is supplied to the delivery holes. 82b through a supply pipe 85b. By coating the same coating part 
at least twice with the coating solution, the coating amount is uniformized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The table which fixes a base material, and the nozzle which has two or more discharge 
openings which met said base material and were prepared. In the coater of the coating liquid to the base 
material which equipped said nozzle with a coating liquid supply means to supply coating liquid, and a 
migration means to make said table and nozzle displaced relatively in three dimension said nozzle **** 
discharge opening arranged in direction right-angled in spreading direction at least two times in 
spreading direction, and each train has mutually different number of discharge openings arranged in 
same pitch, and corresponding to number of trains of discharge opening further **** [ means / said / 
coating liquid supply ] eclipse ****** — the coater of the coating liquid characterized by things. 
[Claim 2] The coater of coating liquid according to claim 1 which has the coating liquid supply control 
unit which controls each coating liquid supply means so that discharging of the coating liquid from the 
discharge opening of each of said train may be performed in order of the spreading direction. 
[Claim 3] The coater of coating liquid according to claim 1 or 2 with which the discharge opening of said 
at least 2 trains is arranged at one set of a nozzle. 

[Claim 4] The coater of coating liquid according to claim 1 or 2 with which it has two or more nozzles, 
and the discharge opening of one train is arranged at each nozzle, respectively. 
[Claim 5] The table which fixes the concavo-convex base material with which concave heights are 
formed in the front face in the shape of a stripe in the one direction. The nozzle which has two or more 
discharge openings which met and were prepared in the concave heights of said concavo-convex base 
material. In the coater of the coating liquid to the concavo-convex base material which equipped said 
nozzle with a coating liquid supply means to supply coating liquid, and a migration means to make said 
table and nozzle displaced relatively in three dimension Said nozzle **** the discharge opening arranged 
in the direction right-angled in the spreading direction at least two times in the spreading direction, and 
each train has mutually different number of discharge openings arranged in same pitch, and 
corresponding to number of trains of discharge opening further **** [ means / said / coating liquid 
supply ] eclipse ****** — the coater of the coating liquid to the concavo-convex base material 
characterized by things. 

[Claim 6] The coater of the coating liquid to the concavo-convex base material according to claim 5 
which has the coating liquid supply control unit which controls each coating liquid supply means so that 
discharging of the coating liquid from the discharge opening of each of said train may be performed in 
order of the spreading direction. 

[Claim 7] The coater of the coating liquid to the concavo-convex base material according to claim 5 or 
6 with which the discharge opening of said at least 2 trains is arranged at one set of a nozzle. 
[Claim 8] The coater of the coating liquid to the concavo-convex base material according to claim 5 or 
6 with which it has two or more nozzles, and the discharge opening of one train is arranged at each 
nozzle, respectively. 

[Claim 9] The manufacturing installation of the plasma display characterized by for coating liquid being a 
paste containing the fluorescent substance powder which emits light in red and one of green and blue 
colors, and using the coater of the coating liquid to a concavo-convex base material according to claim 
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5 to 8. 

[Claim 10] The method of application of the coating liquid characterized by moving relatively a base 
material and the nozzle which has two or more discharge openings which met said base material and 
were prepared, and supplying coating liquid to said nozzle, being the method of application which applies 
coating liquid to discharge and a base material, and applying a discharge opening to coating liquid to the 
same part twice [ at least ]. 

[Claim 11] The method of application of coating liquid according to claim 10 applied to the same part 
twice [ at least ] in 1 time of a spreading stroke. 

[Claim 12] The method of application of coating liquid according to claim 10 applied to the same part 
twice [ at least ] in the spreading stroke of multiple times. 

[Claim 13] The method of application of coating liquid according to claim 10 applied to the same part 
twice [ at least ] by shifting the location of a nozzle in the discharge opening array direction for every 
spreading stroke using the nozzle which has the discharge opening array part applied to the same part 
twice [ at least ] in 1 time of a spreading stroke, and the discharge opening array part applied once in 1 
time of a spreading stroke. 

[Claim 14] The concavo-convex base material with which concave heights are formed in the front face 
in the shape of a stripe in the one direction, The nozzle which has two or more discharge openings 
which met and were prepared in the concave heights of said concavo-convex base material is moved 
relatively. And the method of application of the coating liquid to the concavo-convex base material 
which supplies coating liquid to said nozzle and is characterized by being the method of application 
which applies coating liquid to the crevice of discharge and a concavo-convex base material, and 
applying a discharge opening to coating liquid to the same crevice twice [ at least ]. 
[Claim 15] The method of application of the coating liquid to the concavo-convex base material 
according to claim 14 applied to the same crevice twice [ at least ] in 1 time of a spreading stroke. 
[Claim 16] The method of application of the coating liquid to the concavo-convex base material 
according to claim 14 applied to the same crevice twice [ at least ] in the spreading stroke of multiple 
times. 

[Claim 17] The method of application of the coating liquid to the concavo-convex base material 
according to claim 1 4 applied to the same crevice twice [ at least ] by shifting the location of a nozzle in 
the discharge opening array direction for every spreading stroke using the nozzle which has the 
discharge opening array part applied to the same crevice twice [ at least ] in 1 time of a spreading 
stroke, and the discharge opening array part applied once in 1 time of a spreading stroke. 
[Claim 18] The manufacture approach of a plasma display characterized by for coating liquid being a 
paste containing the fluorescent substance powder which emits light in red and one of green and blue 
colors, and using the method of application of the coating liquid to a concavo-convex base material 
according to claim 14 to 17. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment and the approach of applying coating 
liquid on a substrate. Especially The plasma display panel arranged in pitches [ septum / of that by 
which the concave convex specific pattern was formed on the substrate, for example, a fixed 
configuration ], Are applicable to spreading of the fixed pattern in the panel inside of the color picture 
tube of a stripe form black matrix type etc. It is related with amelioration of the manufacturing 
installation of the plasma display which used these equipment and approaches for the coater of the 
coating liquid to a concavo-convex substrate and the method of application, and a list, and the 
manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, a display is gradually diversified in the method. Although 
current attention is carried out, one is more large-sized than the conventional Braun tube, and it is the 
plasma display in which the formation of thin lightweight is possible. This forms stripe-like concave 
heights on a glass substrate by the septum prolonged in an one direction at constant pitch, fills up the 
crevice of these concave heights with the fluorescent substance of red (R), green (G), and blue (B), 
makes the part of arbitration emit light by ultraviolet rays, and displays a predetermined color pattern. 
[0003] The panel of the color picture tube of a stripe form black matrix type also has the structure 
where the fluorescent substance is constituted in the shape of a stripe. 

[0004] In order to manufacture the thing of such structure for high productivity and high quality, the 
technique which distinguishes a fluorescent substance by different color with in the shape of [ fixed ] a 
pattern becomes important. 

[0005] For example, the approach of applying to 3 color coincidence is indicated with the nozzle with a 
flat tip for the substrate with a flat front face by (1) JP,5-142407,A, and the approach of applying to (2) 
JP,10-27543,A for between the septa of a plasma display panel with the nozzle which has a piece or two 
or more discharge openings is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the approach of (1) of the above-mentioned, 
former, since a discharge opening is plurality, when dispersion is in discharge quantity from each 
discharge opening, the problem that brightness unevenness occurs is in a substrate. Moreover, although 
it is necessary to make dispersion in an aperture and hole length small as much as possible in order to 
arrange the discharge quantity from each discharge opening, i.e., a pressure loss, this becomes more 
difficult, as the number of holes increases. Furthermore, if one hole also has in a nozzle the discharge 
opening from which others and discharge quantity differ, the brightness unevenness by it comes to look 
clear in the shape of ****. Time amount and cost also start manufacture of the highly precise nozzle 
demanded further again. 

[0007] Moreover, in the approach of (2) of the above-mentioned former, when the number of the 
discharge openings of a nozzle is one, it cannot apply to the approach of applying to coincidence to two 
or more crevices, but takes time amount for spreading. If dispersion is in discharge quantity from each 
discharge opening when a discharge opening is plurality, brightness unevenness will occur in a substrate. 
Although it is necessary to make dispersion in an aperture and hole length small as much as possible in 
order to arrange the discharge quantity from each discharge opening, i.e., a pressure loss, this becomes 
more difficult, as the number of holes increases. Moreover, if one hole also has in a nozzle the discharge 
opening from which others and discharge quantity differ, the brightness unevenness by it comes to look 
clear in the shape of Furthermore, time amount and cost also start manufacture of the highly 

precise nozzle demanded. 
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[0008] That is, if it is difficult for the above-mentioned conventional approach (1) and (2) to suppress 
dispersion in the discharge quantity between the discharge openings of a nozzle, i.e., dispersion of the 
coverage of each part, and it tends to dare perform this, it will become what has it, and control of 
discharge quantity will also become difficult. [ remarkable a nozzle and expensive ] 
[0009] then, the technical problem of this invention like the septum of a base material, especially a 
plasma display panel It faces applying predetermined coating liquid to two or more crevices of a base 
material in which the concave convex fixed pattern was formed from the nozzle which has two or more 
discharge openings, the aperture precision of the discharge opening of a nozzle, or a hole, without 
investigating long precision thoroughly to a limit Easily and cheaply, equalize the coverage to each 
crevice, control the brightness unevenness of the base material with which coating liquid was applied, 
and make the sex from Takao, and high quality possible. It is in providing the coater and approach list of 
coating liquid to the coater of coating liquid and an approach, and a concavo-convex base material with 
the manufacturing installation and approach of a plasma display panel. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the coater of 
the coating liquid of this invention The table which fixes a base material, and the nozzle which has two 
or more discharge openings which met said base material and were prepared. In the coater of the 
coating liquid to the base material which equipped said nozzle with a coating liquid supply means to 
supply coating liquid, and a migration means to make said table and nozzle displaced relatively in three 
dimension said nozzle **** discharge opening arranged in direction right-angled in spreading direction at 
least two times in spreading direction, and each train has mutually different number of discharge 
openings arranged in same pitch, and corresponding to number of trains of discharge opening further 
**** [ means / said / coating liquid supply ] eclipse ****** — it is characterized by things. 
[001 1] In the coater of this coating liquid, it is desirable to have the coating liquid supply control unit 
which controls each coating liquid supply means so that discharging of the coating liquid from the 
discharge opening of each above-mentioned train may be performed in order of the spreading direction. 
Regurgitation initiation of the coating liquid from each discharge opening train, a termination location, 
and timing are optimized by this, and coating liquid is correctly applied twice [ at least ] to each coated 
section. 

[0012] Moreover, in the coater of the above-mentioned coating liquid, it can also consider as the mode 
by which the discharge opening of said at least 2 trains is arranged at one set of a nozzle, and it has two 
or more nozzles and can also consider as the mode by which the discharge opening of one train is 
arranged at each nozzle, respectively. 

[0013] The coater of the coating liquid to the concavo-convex base material concerning this invention 
The table which fixes the concavo-convex base Ynaterial with which concave heights are formed in the 
front face in the shape of a stripe in the one direction, The nozzle which has two or more discharge 
openings which met and were prepared in the concave heights of said concavo-convex base material. In 
the coater of the coating liquid to the concavo-convex base material which equipped said nozzle with a 
coating liquid supply means to supply coating liquid, and a migration means to make said table and nozzle 
displaced relatively in three dimension said nozzle **** discharge opening arranged in direction right- 
angled in spreading direction at least two times in spreading direction, and each train has mutually 
different number of discharge openings arranged in same pitch, and corresponding to number of trains of 
discharge opening further **** [ means / said / coating liquid supply ] eclipse ****** — it is 
characterized by things. 

[0014] Also in the coater of the coating liquid to this concavo-convex base material, it is desirable to 
have the coating liquid supply control unit which controls each coating liquid supply means so that 
discharging of the coating liquid from the discharge opening of each above-mentioned train may be 
performed in order of the spreading direction. Moreover, it can also consider as the mode by which the 
discharge opening of said at least 2 trains is arranged at one set of a nozzle, and it has two or more 
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nozzles and can also consider as the mode by which the discharge opening of one train is arranged at 
each nozzle, respectively. 

[0015] The method of application of the coating liquid concerning this invention moves relatively a base 
material and the nozzle which has two or more discharge openings which met said base material and 
were prepared, and supplies coating liquid to said nozzle, and consists of an approach characterized by 
being the method of application which applies coating liquid to discharge and a base material, and 
applying a discharge opening to coating liquid to the same part twice [ at least ]. 
[0016] In the method of application of this coating liquid, it can also apply to the same part twice [ at 
least ] in 1 time of a spreading stroke, and can also apply to the same part twice [ at least ] in the 
spreading stroke of multiple times. Moreover, it can also apply to the same part twice [ at least ] by 
shifting the location of a nozzle in the discharge opening array direction for every spreading stroke using 
the nozzle which has the discharge opening array part applied to the same part twice [ at least ] in 1 
time of a spreading stroke, and the discharge opening array part applied once in 1 time of a spreading 
stroke. 

[0017] The method of application of the coating liquid to the concavo-convex base material concerning 
this invention The concavo-convex base material with which concave heights are formed in the front 
face in the shape of a stripe in the one direction, The nozzle which has two or more discharge openings 
which met and were prepared in the concave heights of said concavo-convex base material is moved 
relatively. And coating liquid is supplied to said nozzle and it consists of an approach characterized by 
being the method of application which applies coating liquid to the crevice of discharge and a concavo- 
convex base material, and applying a discharge opening to coating liquid to the same crevice twice [ at 
least ]. 

[0018] Also in the method of application of the coating liquid to this concavo-convex base material, it 
can also apply to the same crevice twice [ at least ] in 1 time of a spreading stroke, and can also apply 
to the same crevice twice [ at least ] in the spreading stroke of multiple times. Moreover, it can also 
apply to the same crevice twice [ at least ] by shifting the location of a nozzle in the discharge opening 
array direction for every spreading stroke using the nozzle which has the discharge opening array part 
applied to the same crevice twice [ at least ] in 1 time of a spreading stroke, and the discharge opening 
array part applied once in 1 time of a spreading stroke. 

[0019] Coating liquid is a paste containing the fluorescent substance powder which emits light in red and 
one of green and blue colors, and the manufacturing installation or approach of a plasma display 
concerning this invention is characterized by using the coater or approach of coating liquid to the 
concavo-convex base material concerning above this inventions. 

[0020] In the equipment and the approach concerning such this invention, by applying twice by different 
discharge opening to the one coated section, for example, the crevice of a concavo-convex base 
material, the coverage between each coated section can be accustomed (it equalizes), and generating of 
brightness unevenness can be suppressed, therefore, the aperture precision of the discharge opening of 
a nozzle or a hole — it becomes unnecessary to investigate long precision thoroughly to a limit, and 
coverage dispersion to each part can be made small easily and cheaply. 
[0021] 

[Embodiment of the Invention] Below, the gestalt of desirable operation of this invention is explained 
with reference to a drawing. First, before explaining the configuration of the circumference of a nozzle or 
a nozzle which is the important section of this invention, the example of the whole coater configuration 
of the coating liquid concerning this invention, especially the whole configuration of the coater of the 
coating liquid to a concavo-convex base material (for example, plasma display panel) is explained. 
[0022] The whole coater perspective view to which drawing 1 spends like for this invention 1 operative 
condition, and drawing 2 are the table 6 of drawing 1 , and the mimetic diagram of the circumference of 
a nozzle 20. 

[0023] First, the whole coater configuration of coating liquid is explained. Drawing 1 shows an example of 
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the coater applied to manufacture of the plasma display panel concerning this invention. This coater is 
equipped with the pedestal 2. The guide grooved rail 8 of a pair is formed on the pedestal 2, and the 
table 6 is arranged on this guide grooved rail 8. Two or more adsorption holes 7 which constitute a 
suction side are formed in the top face of this table 6 so that the base material 4 with which irregularity 
was formed in the front face in the shape of a stripe at constant pitch in the one direction may become 
fixable in a table side by vacuum suction. Moreover, a base material 4 goes up and down on a table 6 by 
the lift pin which is not illustrated. Furthermore, a table 6 can reciprocate the guide grooved rail 8 top 
freely to X shaft orientations through the slide foot 9. 

[0024] Between the guide grooved rails 8 of a pair, the feed screw 10 which constitutes the feed screw 
device shown in drawing 2 penetrated the connector 1 1 of the shape of a nut fixed to the inferior 
surface of tongue of a table 6, and is prolonged. The both ends of the feed screw 10 are supported by 
bearing 12 free [ rotation ]. and AC servo motor 16 is connected with end of further one of the two. 
[0025] As shown in drawing 1 , above a table 6, the nozzle 20 which is coating liquid regurgitation 
equipment has connected with the elevator style 30 and the crosswise migration device 36 through an 
electrode holder 22. The elevator style 30 is equipped with the rise-and-fall bracket 28 which can go up 
and down, and is attached in the guide rod of a pair free [ rise and fall ] inside casing of the elevator 
style 30. Moreover, the feed screw (not shown) which is located between guide rods in this casing, and 
consists of a ball thread is also arranged free [ rotation ], and it connects with the rise-and-fall bracket 
28 through the connector of a nut mold. Furthermore the AC servo motor which is not illustrated is 
connected to the upper limit of a feed screw, and arbitration can be made to carry out rise-and-fall 
actuation of the rise-and-fall bracket 28 by rotation of this AC servo motor now. 

[0026] Furthermore, the elevator style 30 is connected to the crosswise migration device 36 through the 
Y-axis migration bracket 32 (actuator). The crosswise migration device 36 moves the Y-axis migration 
bracket 32 free [ a round trip ], the cross direction, i.e., Y shaft orientations, of a nozzle 20. The guide 
rod required for actuation, the feed screw, the nut mold connector, the AC servo motor, etc. are 
arranged like the elevator style 30 in casing. The crosswise migration device 36 is being fixed on the 
pedestal 2 with the stanchion 34. 

[0027] By these configurations, a nozzle 20 can be moved to the Z-axis and Y shaft orientations free. 
[0028] Although the nozzle 20 is prolonged at a level with the reciprocation direction of a table 6 and 
the direction which intersects perpendicularly, i.e., Y shaft orientations, the electrode holder 22 of the 
typeface of KO which holds this directly is supported free [ rotation ] within the rise-and-fall bracket 28, 
and can rotate it in the direction of an arr'ow head in drawing free in a vertical plane. 
[0029] The level bar 24 is also being fixed to the rise-and-fall bracket 28 aboN^e this holder 22. The 
linear actuator 26 of an electromagnetic-action mold is attached in the both ends of this level bar 24. 
This linear actuator 26 has the flexible rod which projects from the inferior surface of tongue of the 
level bar 24, when these flexible rod contacts the both ends of a holder 22, can regulate angle of 
rotation of a holder 22, and can set whenever [ inclination / of a nozzle 20 ] as arbitration as a result. 
[0030] If drawing 1 is furthermore referred to, the sensor stanchion 38 of an inverted-L character form 
is being fixed to the top face of a pedestal 2, and the height sensor 40 which measures the location 
(height) of the heights summit of the base material 4 on a table 6 is attached at the tip. Moreover, the 
camera 72 which detects the location of the crevice between the septa of a base material 4 next to the 
height sensor 40 is attached in the stanchion 70. As shown in drawing 2 , it connects with the image 
processing system 74 electrically, and a camera 72 can ask for change of the crevice location between 
septa quantitatively. 

[0031] Furthermore, the sensor 66 which detects the lodation of the perpendicular direction to the table 
6 of a lower limit side (opening side) with opening of a nozzle 20 is attached in the end of a table 6 
through the sensor bracket 64. 

[0032] As shown in drawing 2 , the discharge opening 44 whose nozzle 20 it fills up with coating liquid 42 
in the manifold 41, and is opening is located in a line on the apical surface. And coating liquid 42 is 
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breathed out from this discharge opening 44. the supply hose 46 connects with a nozzle 40 — having — 
**** — further — the object for regurgitation — electromagnetism — a change-over valve 48, the 
supply unit 50. the suction hose 52, and the object for suction — electromagnetism — it stands in a row 
to the change-over valve 54 and the coating liquid tank 56. Coating liquid 42 is stored in the coating 
liquid tank 56. Coating liquid 42 consists of a paste containing the fluorescent substance powder which 
emits light in red and one of green and blue colors. 

[0033] As an example of the supply unit 50, there are the amount pumps of constant volume, such as a 
piston and a diaphram mold, a tubing pump, a gear pump, a MONO pump, a feeding controller that 
extrudes a liquid by the gaseous pressure further, the control signal ft-om the feeder controller 58 — 
receiving — the supply unit 50 and each electromagnetism — a change-over valve can be operated, 
coating liquid 42 can be attracted from the coating liquid tank 56, and coating liquid 42 can be supplied 
to a nozzle 20. In order to stabilize suction actuation of the coating liquid 42 from the coating liquid tank 
56 to the amount pump of constant volume, the coating liquid tank 56 may be used as a well-closed 
container, and a pressure may be added with gases, such as nitrogen which is air and inert gas. What is 
necessary is to connect with feeders, such as air and nitrogen, and just to carry out pressure control of 
the coating liquid tank 56, in order to always add a fixed pressure with air, nitrogen, etc. Especially the 
magnitude of a pressure has desirable 0.02-0.5MPa 0.01 to 1 MPa. 

[0034] The feeder controller 58 is further connected to the whole controller 60 electrically. For this 
whole controller 60, it connects electrically and all control information, such as information from the 
image processing system 74 of the cameras 72, such as an electrical input of the motor controller 62 
and the height sensor 40, can manage the whole sequence control now. As long as a computer or a 
sequencer also has a control function, what kind of thing is sufficient as the whole controller 60. 
[0035] Moreover, the signal from Y which detects the actuated position of the signal from AC servo 
motor 16 which drives a table 6. and each actuator 76 and 78 (for example. AC servo motor) of the 
elevator style 30 and the crosswise migration device 36 and the position sensor 68 which detects the 
migration location of a table 6 further, and a nozzle 20, and the linears sensor (not shown) of the Z-axis 
etc. is inputted into the motor controller 62. In addition, it is also possible to detect the location of a 
table 6 based on the pulse signal which builds an encoder into AC servo motor 16, and is outputted from 
this encoder instead of using a position sensor 68. 

[0036] Next, basic actuation of the method of application using this coater is explained. If zero return of 
each actuation section in a coater is performed first, a table 6 and a nozzle 20 will move to the ready 
position of the X-axis, a Y-axis, and the Z-axis respectively, at this time, it is already filled with coating 
liquid to the coating liquid tank 56 - a nozzle 20 — having — **** — the object for regurgitation — 
electromagnetism — a change-over valve 48 — open and the object for suction — electromagnetism - 
- a change-over valve 54 is changed into a close condition. And the base material 4 with which the lift 
pin which is not illustrated goes up in the front face of a table 6, and the septum is formed, in the shape 
of [ of constant pitch ] a stripe from the loader which is not illustrated is laid in the lift pin upper part. 
[0037] Next, a lift pin is dropped, a base material 4 is laid in the top face of a table 6, and after 
positioning on a table 6 is performed by the alignment equipment which is not illustrated, a base material 
2 is adsorbed. 

[0038] Next, a table 6 moves until the septum (heights summit) of a base material 4 comes just under a 
camera 72 and the height sensor 40, and it stops. The camera 72 is beforehand justified so that the 
septum edge on the base material 4 positioned on the table 6 may be copied out, by the image 
processing, detects the location of a crevice at the very end. and calculates the location variation la 
from a camera reference point. Die-length lb between the discharge openings 44 located in the 
reference point of a camera 72 and the endmost part of the nozzle 20 fixed to the holder 22 when being 
in predetermined Y axial seat label location Ya on the other hand Since it measured at the time of prior 
adjustment and has inputted into the whole controller 60 as information If the location variation la of the 
septum crevice from a camera reference point is transmitted from an image processing system 74, Y 



-8- 



axial seat label value Yc from which the discharge opening 44 located in the endmost part of a nozzle 20 
becomes right above the crevice of a septum edge will be calculated (for example, Yc=Ya+lb-la), and a 
nozzle 20 will be moved to the location. In addition, even if it attaches a camera 72 in a nozzle 20 or a 
holder 22, it can give the same function. 

[0039] The height sensor 40 detects the location of the perpendicular direction of the septum summit 
section of a base material 4, and computes the height of the septum summit section of a base material 
4 from the difference of a location with table 6 top face in the meantime. The gap value between the 
septum summit sections of nozzle 20 opening beforehand given to this height - a base material 4 is 
added, the value on the Z-axis linear sensor of a nozzle 20 which should descend is calculated, and a 
nozzle is moved to that location. By this, even if the septum summit section location on a table 6 
changes for every base material, the gap between the septum summit sections on nozzle 20 opening 
important for spreading - a base material can always be kept constant. 

[0040] Next, turn a table 6 to the direction of a nozzle 20, and actuation is made to start, and before the 
spreading starting position of a base material 4 reaches Just under opening of a nozzle 20, it is made to 
accelerate to a predetermined spreading rate. The distance to the starting position of operation and 
spreading starting position of a table 6 must be enough secured so that it can accelerate to a spreading 
rate. 

[0041] If the position sensor 68 which detects the location of a table 6 is arranged to the place until the 
spreading starting position of a base material 4 furthermore results just under opening of a nozzle 20 
and a table 6 arrives at it in this location, actuation of the supply unit 50 will be started and supply for 
the nozzle 20 of coating liquid 42 will be started. In order for the coating liquid 42 breathed out from 
nozzle 20 opening to reach a base material 4, a time lag produces only the gap between base material - 
nozzle openings. Therefore, since the coating liquid 42 of the specified quantity by which the spreading 
starting position of a base material 4 was breathed out from the nozzle 20 by supplying coating liquid 42 
to a nozzle 20 in advance in the place of nozzle 20 opening to which it came just under exactly reaches 
a substrate 4, spreading can almost be started by the thickness unevenness zero state. The location 
which starts supply of coating liquid 42 can change and adjust the installation of a position sensor 68. If 
an encoder is connected to a motor or a feed screw or a linear sensor is attached to a table instead of 
this position sensor 68, the same thing will become possible even if it detects with the value of an 
encoder or a linear sensor. 

[0042] Spreading is performed until the spreading termination location of a base material 4 comes near 
just under opening of a nozzle 20. Namely, since the base material 4 is put on the location where it was 
always set on the table 6 5mm before the spreading termination location of a base material 4 comes, 
right under [ of opening of a nozzle 20 / (a, for example, right under) ], (b) A position sensor and its 
encoder value are beforehand set as the location of the table 6 equivalent to the location which 
becomes right under exactly. If a table 6 comes to the location corresponding to (a), will take out a halt 
command from the whole controller 60 to the feeder controller 58, and supply for the nozzle 20 of 
coating liquid 42 will be suspended, if squeegee coating is carried out to the location of (b) and a table 6 
subsequently comes to the location corresponding to (b), a nozzle 20 will be raised and coating liquid 42 
will have been left completely. When coating liquid 42 is a hyperviscous liquid comparatively, it is difficult 
to stop in an instant to the coating liquid regurgitation from nozzle 20 opening by the residual pressure 
only by suspending supply of coating liquid, therefore — if supply of coating liquid is suspended, 
simultaneously if manifold 41 pressure in a nozzle 20 is made into atmospheric pressure, since a 
regurgitation halt of the coating liquid from opening will be attained for a short time, or it gives such a 
function to a supply unit — or the regurgitation of a supply unit — electromagnetism — it is desirable 
to prepare an atmospheric-air disconnection bulb between a change-over valve 48 - a nozzle 20. 
[0043] Now, even if it passes through a spreading termination location, a table 6 continues actuation, 
and if it comes to a terminal point location, it will stop. When the part which should be applied at this 
time still remains, spreading width-of-face part (number of nozzle pitch x holes) migration of the nozzle 
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is carried out at Y shaft orientations to the starting position which should apply a degree, and if it 
removes moving a table 6 to an opposite direction below, it applies in the same procedure. If it applies in 
the migration direction of the same table 6 as the 1st time, migration and a table 6 return a nozzle 20 to 
Y shaft orientations to an X-axis ready position to the starting position which should apply a degree. 
[0044] And after carrying out atmospheric-air disconnection while moving a table 6, making it stop to 
the location which transfers a base material 4 with an unloader and canceling adsorption of a base 
material 4 if a spreading process is completed, a lift pin is raised, and a base material 4 is pulled apart 
from the field of a table 6, and is lifted. 

[0045] With the unloader which is not illustrated at this time, the inferior surface of tongue of a base 
material 4 is held, and a base material 4 is conveyed at the following process. If a base material 4 is 
delivered to an unloader. a table 6 will drop a lift pin and will return to a home position. 
[0046] this time — the object for regurgitation — electromagnet! sm — a change-over valve 48 — close 
and the object for suction — electromagnetism — a change-over valve 54 is changed into an open 
condition, the supply unit 50 is operated, and only a complement supplies coating liquid to spreading of 
the base material of one sheet from the coating liquid tank 56. 

[0047] In addition, in the above-mentioned coating liquid coater whole configuration, if it is the thing of 
measurable principles, such as a contact measurement format which used the non-contact 
measurement format using laser, a supersonic wave, etc., the dial gage, the differential transformer, etc. 
as a height sensor 40, what kind of thing may be used. 

[0048] Moreover, the image processing system using the camera which detects the crevice of a base 
material and the hole of a nozzle separately respectively may constitute a detection means to detect 
the relative position to the crevice of opening of coating liquid regurgitation equipment. 
[0049] Although said embodiment described the example of application in the case where a base 
material moves to X shaft orientations, and a nozzle moves to a Y-axis and Z shaft orientations further 
again, if it is the thing of structure and a format which a nozzle 20 and a base material 4 can move in 
three dimension relatively, the thing of what kind of combination is sufficient as a table and the migration 
direction of a nozzle. 

[0050] For example, although the above-mentioned embodinrient showed the example to which spreading 
carries out migration of a table and migration in the concavo-convex pitch direction by migration of a 
nozzle, migration of a nozzle and migration in the concavo-convex pitch direction may be performed for 
spreading by migration of a table. 

[0051] Furthermore, as a base material in this invention, if it is sheet-like things, such as a griddle 
besides a glass plate, and an aluminum plate, what kind of thing may be used. Moreover, although 
reference was made in detail about the case where one kind of coating liquid is applied, this invention 
can be applied also when applying the fluorescent substance of three colors, such as red, blue, and 
green, to coincidence. 

[0052] Next, the coater of the coating liquid to the coater of the coating liquid of this invention and an 
approach, and a concavo-convex base material and the basic technical thought of an approach are 
explained. Drawing 3 and drawing 4 (A), (B), and (C) show the nozzle used for the coater of the coating 
liquid which takes like 1 operative condition as for this invention. In drawing, 81 shows the nozzle, it is 
the same pitch and discharge opening 82a and discharge opening 82b are arranged by the nozzle 81 in 
two trains in the shape of a straight line, respectively. The number of discharge opening 82b is n pieces, 
the number of discharge opening 82a is 2n piece, and, as for queue length, discharge opening 82a queue 
length has become twice substantially [ discharge opening 82b queue length ]. It is set as the location 
where the location of discharge opening 82a of each train and the location of corresponding discharge 
opening 82b are the same in the spreading direction (the direction of an arrow head of drawing 3 ). 
[0053] Coating liquid is supplied to discharge opening 82a from manifold 83a, and coating liquid is 
supplied to this manifold 83a through supply pipe 85a and feed hopper 84a. Coating liquid is supplied to 
discharge opening 82b from manifold 83b, and coating liquid is supplied to this manifold 83b through 
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supply pipe 85b and feed hopper 84b. Respectively the amount of supply sets up, and can control now 
the supply system of these coating liquid by coating liquid supply means which was mentioned above 
independently, and the amount of supply of the coating liquid to manifold 83a is set up and controlled 
the twice of the amount of supply of the coating liquid to manifold 83b. Discharge opening 82a and 
discharge opening 82b to which the timing of initiation of spreading and termination can also be 
controlled now to each supply system independence, and corresponds in the spreading direction start 
spreading in the same location, and are controlled to end spreading in the same location. 
[0054] In the above-mentioned embodiment, although the train of each discharge opening was formed 
into one set of a nozzle, each discharge opening may be formed in a separate nozzle. For example, as 
shown in drawing 5 and drawing 6 , n discharge opening 92b is prepared in nozzle 91b, and discharge 
opening 2n piece 92a is prepared in nozzle 91a. To discharge opening 92a, coating liquid is supplied 
through supply pipe 95a, feed hopper 94a, and manifold 93a, and coating liquid is supplied to discharge 
opening 92b at it through supply pipe 95b, feed hopper 94b, and manifold 93b. The amount of supply of 
the supply system of each coating liquid and the timing of the regurgitation are controlled independently, 
respectively, and in the spreading direction (the direction of an arrovy head of drawing 5 ), corresponding 
discharge opening 92a and discharge opening 92b start spreading in the same location, and are 
controlled to end spreading in the same location. 

[0055] Although it is fixed to position relation and nozzle 91a and nozzle 91b are relatively moved to one 
to a base material, as for the relative position of each nozzle, it is desirable to enable it to tune finely. 
However, it is moved independently, respectively and each nozzle can also consider as the configuration 
by which spreading control is carried out independently so that it may illustrate in the below-mentioned 
embodiment. 

[0056] Using the nozzle shown in drawing 3 , drawing 4 or drawing 5 , and drawing 6 , the method of 
application concerning this invention is enforced, as shown in drawing 7 . Drawing 7 shows the case 
where it applies by moving these nozzles 91a and 91b in one using the nozzles 91a and 91b shown in 
above-mentioned drawing 5 and drawing 6 . The direction of X shows the spreading direction and the 
direction of Y shows the spreading direction X and the direction of a right angle. It is carried out so that 
the coating liquid of the specified quantity may be applied to the coated section (for example, crevice) 
prolonged in the direction of X to a base material 100 100, for example, the concavo-convex base 
material with which concave heights are formed m the front face in the shape of a stripe in the one 
direction, and spreading is performed by shifting the location of spreading one by one in the direction of 
Y, repeating the spreading stroke of the direction of X. 

[0057] As shown in drawing 7 , the regurgitation of the coating liquid is carried out [ in / both / the first 
spreading stroke T1 ] from the discharge openings 92a and 92b of both the nozzles 91a and 91b by 
setting supply of the coating liquid to Nozzles 91a and 91b to ON. Therefore, in this first spreading 
stroke T1, while the coating liquid from discharge opening 92b of nozzle 91b is applied, the coating liquid 
from discharge opening 92a of nozzle 91a is also applied, and two spreading is performed to the same 
coated section (the same crevice) in the location of nozzle 91b in the direction of Y. 
[0058] In the following spreading stroke T2, the whole nozzle is shifted by the width of face of nozzle 
91b in the direction of Y, supply of the coating liquid to nozzle 91b is set to OFF, supply of the coating 
liquid to nozzle 91a is set to ON, and only the coating liquid from discharge opening 92a of nozzle 91a is 
applied. Although the coating liquid from discharge opening 92b of nozzle 91b is not applied, since the 
coating liquid from discharge opening 92a of nozzle 91a is already applied in the spreading stroke T1 of 
the above-mentioned beginning, as for this part, two spreading will be performed to the same coated 
section (the same crevice) also with this part after all. Only the coating liquid from discharge opening 
92a of nozzle 91a is applied like [ 3rd spreading stroke T3 or subsequent ones ] the 2nd sprieading 
stroke T2. In the spreading stroke of this 3rd henceforth, since the coating liquid from discharge opening 
92a will be further applied to the part to which the coating liquid from discharge opening 92a was applied 
in the last spreading stroke, two spreading will be too performed to the same coated section (the same 
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crevice). This actuation is repeated successively. 

[0059] And in the last spreading stroke Ti, supply of the coating liquid to nozzle 91a is set to OFF. 
supply of the coating liquid to nozzle 91b is set to ON, and only the coating liquid from discharge 
opening 92b of nozzle 91b is applied. Since the coating liquid from discharge opening 92a of nozzle 91a 
is already applied in the last spreading stroke, as for this spreading part, two spreading will be performed 
to the same coated section (the same crevice) also with this part after all. Thus, it crosses throughout 
the required coating liquid spreading field of a base material 100, and coating liquid is applied twice. 
[0060] By applying coating liquid twice to the one coated section (crevice), the coverage between each 
coated section can be accustomed (it equalizes), and dispersion in coverage is suppressed small. It 
becomes possible to manufacture homogeneity without brightness unevenness and a high-definition 
base material, a concavo-convex base material, and a plasma display. 

[0061] In addition, although the above-mentioned embodiment explained the case where two spreading 
was performed to the same coated section (the same crevice), it can also perform three spreading or 
more to the same coated section (the same crevice) in this invention. 

[0062] Moreover, two spreading or more can also be completely performed to the same coated section 
(the same crevice) using another nozzle, without using the nozzle 81 of one apparatus as shown in 
drawing 3 and drawing 4 , and the nozzles 91a and 91b connected in one as shown in drawing 5 and 
drawing 6 . 

[0063] For example, as shown in drawing 8 , mutually different nozzles 101 and 102 which have the 
discharge opening arranged in the same pitch are made independently displaced relatively in the 
spreading direction X to a base material 100, and two spreading can be performed to each coated 
section. 
[0064] 

[Effect of the Invention] according to [ as explained above ] the coater and approach of coating liquid of 
this invention — the aperture precision of the discharge opening of a nozzle, or a hole — the high- 
definition product which can accustom the coverage between each coated section (it equalizes), and 
does not have spreading unevenness can be obtained by it becoming unnecessary to investigate long 
precision thoroughly to a limit, and applying coating liquid twice [ at least ] to the same coated section. 
A plasma display panel can be manufactured. Moreover, the nozzle itself can be manufactured cheaply 
and this invention can be carried out easily and cheaply. 

[0065] According to the manufacturing installation and approach of a plasma display of this invention, 
since the coater and approach of coating liquid to such a concavo-convex base material are used, it 
becomes possible to have high productivity and to manufacture the high plasma display panel of quality 
cheaply. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the whole coater perspective view of the coating liquid which takes like 1 operative 
condition as for this invention. 

[Drawing 2] It is the mimetic diagram showing the table of the equipment of drawing 1 , and the 
configuration of the circumference of a nozzle. 

[Drawing 3] It is the perspective view of the nozzle section of the coater of the coating liquid which 
takes like 1 operative condition as for this invention. 

[Drawing 4] It is drawing showing the internal structure of the nozzle of drawing 3 . and is drawing of 
longitudinal section where (A) saw the cross-sectional view of a nozzle and (B) saw drawing of 
longitudinal section and (C) from another include angle. 

[Drawing 5] It is the perspective view of the nozzle section of the coater of the coating liquid 
concerning another embodiment of this invention. 

[Drawing 6] It is drawing showing the internal structure of the nozzle of drawing 5 , and is drawing of 
longitudinal section where (A) saw the cross-sectional view of a nozzle and (B) saw drawing of 
longitudinal section and (C) from another include angle. 

[Drawing 7] It is the explanatory view showing the example of operation in the case of applying using the 
nozzle of drawing 5 . 

[Drawing 8] still more nearly another operative condition of this invention — it is the perspective view of 

the coater of the coating liquid which starts like. 

[Description of Notations] 

2 Pedestal 

4 Base Material 

6 Table 

8 Guide Grooved Rail 

10 Feed Screw 

1 6 AC Servo Motor 

20 Nozzle 

26 Linear Actuator 

30 Elevator Style 

36 Crosswise Migration Device 

40 Height Sensor 

42 Coating Liquid 

44 Discharge Opening 

50 Supply Unit 

56 Coating Liquid Tank 

58 Feeder Controller 

60 Whole Controller 

66 Sensor 

72 Camera 

81. 91a. 91b. 101. 102 Nozzle 

82a, 82b. 92a, 92b Discharge opening 

83a, 83b, 93a, 93b Manifold 

84a, 84b, 94a, 94b Coating liquid feed hopper 

85a, 85b, 95a, 95b Coating liquid supply pipe 

100 Base Material 
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SiB^t-S. 01«, *^?gfc«^y^X-75^^7.yu-f 

^« iro^*^B«a-&2^1ix.TI/i§<, »-&2±(C 

'f Kjii/-;i^8±(ct±x— :/;p6*^'E«3nTti-5. 

<Dy—-:f)V6(D±.mz\t. ^m\zm{hifl—^\iy^X— 

-f KSi/- ;^8±S:Xllll:;^^^i]^'att«JS^te<i:/i■:^T^i 

-5. 

[0 0 2 4] —ii^(r>i3^ Y^mv—)vsm\z\^. m2\z^ 

TjSI0*ai;«m^^pg-rS7^'-h'Xi"JaL-l 0Av\ 
T— 6 ©TffllC nfc htt©:3:^i^5' 1 1 

^maUTStXTt^-s. ^-r-Kx^'ji-i oois^s^ 
[0 0-2 5] 0 1 tr*-rJ;-5ic, 7^-y;u6©±:i^fc 

^?«ld:aig«TfeSyX;U2 0 7!)^*;i/3^-2 2Sr:^h 

-5. #l^««3 0(J#^BJig/j;#|^y9^-y h2 8^11 
AT*3 0, #l^««3 OCO^— »i/rtgBT-*f®^f< 

l^:/5^r.y |> 2 8 ta^SnXli^. Se>tw7^'-h*X 

-^^^vY2S^'SzM\zm-nmW^^^z.t-h^X^^^ 

[0 0 2 6] m-mmzo^tYm^mzr^'ry 

h3 2 (Ti'^^iX-^) $^M.T*S*[fi]^l()^tg3 6 
'ryYZ2^yX)V2 0(OW3t^. tn.t>-^YW5\pl\Z 
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[0 0 2 7) ;in^)(D^>i)tic<j;t3T, yx;i/2 o(iz*iji 
[0 0 2 8] yx;w2 0«. 7=— :/;i'6<Da«»i:*i6]i: 

;in$ii«ffij§-r^n©^jg«*:;i/y-2 2«#i^:r5 

^?ift(cE4'®^Ep;&l^i]^cllIe•rs ^1 

[0 0 2 9] ::(7D*:;i/iS^2 2CD±:ir{c(a7k¥A'-2 4 

#1^:/^^^ h 2 BtcH^^nxii-So ;i<7)7K¥A*-2 

6«7K¥a*-2 4CDTffi*^^§§mT^ffffiP-y F^WL 
T:feO. c:ne,#^a-;' H*s*;i'^2 2 0MjSgP{CttM 
-r5;itt::J:oT7j>;i/iS'2 2©iiite^iftSr«$ij-rsr t 
ig*tbTyx;i'2 oo«#s^e^^cl^^•r 
[0 0 3 0] S:#M-ri)i:. a^2©±®{C 

S@t'ti7"-:/;U6±®»^4 0flg|5]I±<73i4g 
2:ffltei-Sa$-t>-y-4 Oi^^'ffiOfttt^nTl^^. * 

1^-5). S2tc^-r<t5tc. ;^ ^ ^ 7 2 [sa^miiga 7 
[0 0 3 1] ^^\z. •r-:/;w6©-^ttt, -fe>-y— 

y^^r-y h 6 4S:r^^bT. 7 2 0 ©B§na5«)S^T 

5:^tu-r-5-t >-y— 6 6 0 {^tt e)nTti-5. 

[0 0 3 2] 02{C^f«t5{C, yX;i'2 0tt-€-OV- 
7^;-;^^*4 1 f^(;:^fK4 2AJ^iK^nT:feO. UPgUT 
$)^P±tb7L4 4*s$fe)S®±^c;^i:e.^Tl/i^. -^-LTd© 
id:ttS?L4 4 J:0^^4 2:*«ia:tli$n-5. /X;P4 0H« 

il^#4 8, #^S&^--yh5 0> K?I4^-X5 2. m\ 

^. ^?ae5'>^ 5 6tC«||jg4 2 7ii#^?>nTtiS. ^ 

[0 0 3 3] ttS&iL--y h 5 O®:i:ft0yt bT«. hfX 

ttZi>hP-7 5 8A>?.©$iJli)ffi^^pltT. «S&:x- 
<^ h 5 0^, &>!r(D«J^«)^^#©lii)f^S:fT?it3-li-. ^ 
iK^>i7 5 6*^e.^}g4 2$®5lbT. /X;i'2 0»r^ 



(5) 
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?^4 2 ^W$S-r-5^i*^*T^-i), ^jS^>^7 5 6 75^^^ 

JcVi. ffi*©:^#S«0. 0 1~1MP a. !Hrf::0. 0 

2~0. 5MP a^OW^Hr^o 

[0 0 3 4] «^SSe=3> hn-^ 5 8«$ e>{C, ^ft: 

10 n> hP-7 6 0 Cttmwtcjtsgc^nxvi^. 
3>hP-760{C«, ^-5'a>ND — ^6 2, 

•t>-y— 4 oco^MAtj^. ti:^'yi 2<j^m'^%M.m.m. 

[0 0 3 5] 3i'=I>hP — 5 6 2tltt, 7^-:/ 

;U6<£|g»-r§AC-y— 1 6-^, #l^ffilfl!3 0 

6, 7 8 (fci:;^tf. ACIJ— 3^^:-^) , S^fCtt^- 

yX;i/2 0©f^ilj&S$:^|±l-r-5Y, ZWCD#^<D 

•So i}Lm±:>-*)-6 S^^mt^i^ioDiz. AC+f- 
— Jl^^— ^ 1 6»cx>=i— ^Srffi^jxai,., c:©x>n — 

[0 0 3 6] i>:ic^(7D^^g«s^^;t^^:;^?i®»* 

0, iittiifflmjs^«j«iA#4 8«^, f&3\mmmmmx^ 

5 4\tm(D^m{z-t^. ^VX. y'-f)l6<Dmmz{t 

[0 0 3 7] ^tf>^TP?^■^^T»W4^7"- 
J;oTt— :/;u6±©{4Sgi**tfTi5nfe^frX«2 Sr 

[0 0 3 8] ;^{Cx-:/;U6«;t7^7 7 2 K$-t:> 
it- 4 0OKT{ca«4©ISM (iflig|5]l±) *K-5^T- 
f?ltTS. 7 2«x-:^;i'6±Jr&B^ 

50 fi:SYatr*§^©5f:;uy2 2{iB^$nfcyx;i'2 o 
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2 0(DgSa5lC'f4«t-^Btlii?L4 4*^|iSIISga5(7)[HgBro 
K±i:/j:SY$ii^g{iYc SrltPU mTOil. Yc=Y 
a+lb-la), yX;U2 0?&^(Dfe«t'gt«j$-& 

[0 0 3 9] z(Dmizm-$±>i^4 0it&^i4(DmMm 
fios^^»W4(Diiiiii]i±a5<7)iS$<£^(±if s. ;ia5 

K^t, *?>;0^i;J!:)-^AT43l/ifcyx';U2 0MPgl5~* 

^^4oiss]s±gurBi®rBiiSft^jjp#bT, yx*ju2 o<d 

M/a:/ X;U 2 0 W □g|5~aW±©RSS]I±g|5PBl®Pp1l^* 

[0 0 4 0] ^*:icx--7;i/6 &/x;v2 oo^^'-si^iitT 
Iftf^^ /X;L'2 0(DMag|5(D*Ttca+^4® 

m^mithitmt)mmt s sft icm^ its * Tit jg s 

[0 04 1] ^?e)lC««4CD^:iWBI$&&g*VX;W2 0 
*^^©{4Blcabit?>. h 5 0CDibf^S:lli(& 

bTm^4 2<Dyx;u2 0'x(D««i&?&wi(&-r-5. yx;u 

2 OMPg|5J;Ottaj$ns^f^4 2*5»t^4lC)i-rstC 

Zt\Z^^X. *«4©^*B8iS&B*VX;i/2 OMP 

?a5WTSKT(C*fc t STV X;w 2 0 *^ qttii $ n/t 

m^m<nmm4 2-/)mw.4izmm-t^(D-c. i,5.t/oi£m 

4 2(Dmf^=^mtt^-t^iiLmit&m±>^-6 8<Dmmm 
t^^T^-So c:®eB-t>-y— 6 

[0 0 4 2] mm-i.. a**4©M^«i7fett*vx;i'2 

0<7)MPgB©«Tftifi{C*SSTfft)ns. ■ri^tt)-^, 

mm 4 \t\,^-:)hy'--:f)v 6 ±(D^«6 ?>nfc<4Birfi*^n 

Tl.^-5*^6. S**4 0M^||7'f4B*VX;l'2 OCDFj^P 
SBcD (a) ^c:t;i«MTlC<S5mmt(F^, (b) TB. 

ny\zts.^{k.mzi!^^-r^7—-f)i&<r>&.m\z. fea-t 
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x-:/;i'6*^ (a) H?ffjSTS{4B(c#fee.. ±^*n> 
hD-^ 6 0*^e>#*^gfia> hP-^ 5 8 \zW±m^ 
€r!UbT^{K4 2©yX;U2 0 's©#t$&?£<|t±LT, 

(b) <Dfi«^T'X4^-i^siL. :;^i:t>T-x--:/;u6*t 
(b) irMJs-rsfifitc^fd^), yx;i-2 o^±#$-ii- 
x%±\zm.m4 2^tz-^^:^o mm4 2f)^iA^^mM%km. 

^mn\zw-)t-t^z.L\tm\^^^. ^(otzmz. ^is©^ 
10 $&^ffihf -5>itiwiB#{cyx;i/2 ort<DTx*-;i/h-4 

wmx^4 8~y X)i'2 ooyrmz^mmw'^ji^zf^m^'f 

[0 0 4 3] ST, ^**l7{4e5iligLTt). 

€-mflJ-r^#a55i-7i^*S;^c:SoTtiSJl^JC«. 

f '<^Mii&fiBSTyX;i'2:YW;&l6]ir^^U(ig5i> (yx 

tc^ib$-&S^:i:^^i^TtJ|sIi;^|iiTm*^fT^. 1 
0 a t isi— ffl^— 6 <D^W}:^\^xm^^fffs. z> (du 
y X)V2 owA(Dm^-r^^mihitm^TYm:^m 
\z^m. 7^-^;i/6«xtt?p«{5B^T«!)«$-&s. 

[0 0 4 4] ^UT^flJX@*^*^7bfc^,. mm 4^7 
Sit, »^^4®®«2:f?|^t-Sii:fe{r:;'v:mMiiLfc^ 

(c> u 7 htr>*±#$-a-TStJ4 5:T— :^;w6©ffid^ 

30 [0 0 4 5] c:ot#0^$n;^tt,i7>p-3^{cJ;-pT 

xw4wTffl*^*«^;^n, 'A<Dxmizmm 4 ^mm-r 
So a«4ST>n-^7-tcsttJgbfce, 7^— :^;W6« 

U 7 h t: >^TI^$-&JS,^{4BIC«ij»-rs, 
[0 0 4 6] vlOt^, ld:aiffl«m«]lfe^#4 8S:gB, 

®?lfflttM«mA#5 4SrB§*^®pLT«^a.-<;; h 5 

o^Uif^s-a-. ^fS^>i7 5 6d^e. it{c®a#(D^^ic 
[0 0 4 7] fsiis. t!im<Dmm.mt5mu<D±i^mfSnzi5 

;^£Ma© t) cont 6 i/i/O^T'iS fecD i/^T fei i/i. 

[0 0 4 8] ^Tz. mmattiimm<Dmn^(DwmzM-r 

trJ;OffiiStT=bJ;ti. 

[0 0 4 9] Sf)tC^rc. HafBII;teSI«lT«S*^«XM 

:^\^\z^mv, yx;p*^YM, zm^if^iz^m-r^m-^ 

T«®fflfiSHC0liTl2a!Lfc*«, yX;U2 0tSJW4j5i 
50 ffl*t«)(C3^7cW»C^tflT*S«l3g, J^iCOt)<DTfeS 
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[0 0 5 01 ittx\-i. mm<r>mmmm-Q\t. mmt.7- 

[0 0 5 1 ] :$i^miziii^^mmt\^T{t. ■» 

[0 0 5 2] 'Alz. ^^m(Dmm<Dm^^mii.i:z^:fs 
s.miz-oi/^xmm-r^o s3:fej;ofH4 (a) , 

(B) , (C) *5!BJ(D-||*gM1«lr'0S^^«©^ 
^^mizm^^'btl^y X)\^^mVXl^^^o 0tCi3^>T, 

5^T% i±m?L8 2 a tttHlTLB 2 b 7i^-€-n^^nai^4^ 
tC. 2?iJTE?iJ$nTV^^. B±ai7L8 2 b<0<l^«n<B 
X'$>D. l!tm?L8 2 a(Df@»«2 n®-ea&D, ?iJ<Dft$ 
Ptffi?L8 2 a?nj(^)fi$*^, PtffiTLB 2 b?iJ©fi3<D 

SIKWtC2|&t/i-pTli^. #?iJOlilli?L8 2 aCOfiS 
*fJS-r SPttBTLS 2 bCOfiettt/^**[^ (0 3 

[0 0 5 3) l±tlJ?L8 2 a^C«V-;i^— 8 3 a*^e) 

5 a. #tS&a 8 4 a^^bT^?^*^'«il^^ns„ qttBdFL 
8 2 b(C«-7:z4^-;i/h-8 3 htt^^mi&Am^-^n. M 
V-3tN-;UK8 3 blC«, mtl&'SSSh. #t)^P8 4b 

mLTziiotmmm^^mz^K). ^n^*nat5i{ctt*& 

8 3 a'^vO^jgODfttS&gtt, K 8 3 b'v©^ 

j<D^-(s.>'!fh^mm?kn\L\zmmx'^^j:z>iztji-z> 

HT^* * 7 T ^ ct -5 $iJt^ ^ n ^ o 

[0 0 5 4] ±m^mmmx'it. ^f±thii(Dm^ i 
y x;u f »c j^fiE u fc*^ &i!t ffiTL Sr gij -« o y x;nc ?^)5g 

LTfccklio fci^tf05i3<ttX06tC^-r<t5tC, n 
««ia:m?L9 2 b<&yX;i/9 1 blClStt, 2nfi»qtm 
?L9 2 aS:yX;U9 1 a {CtStt^. id:iii?L9 2 atlti. 
9 5 a > ^tSi&P 9 4a, K 9 3 a 

Lxmmmti^-^n, f±mii9 2 b(ca, m^'<i9 5 

b, #^^P9 4b. 9 3 bSr^bT^at*^ 

-tn^ensfififc^jiB^n, **ji£;-rspttB?L9 2 a 
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[0 0 5 5] yX;U9 1 ai:yX;l'9 1 m^(D 

iiLmmmzm^^n. s^rtc^tb, fflj^Mic. -wiz^' 
Wj^n^f)^. §/x;KDt@*f{4ett, '^mmxt^^^^ 
icuT*3< LLi. fztzv. mm<Dmmmm\z 
««j*-rsck5ic, &yx;p*t-5-n-?n3!fc3i»ci^»$n. 
jfiii tm^ji $ij w $ <h f ^ c 1 T # ^ , 

[0 0 5 6] 03, lI4Sfc«05, meiZ^LTzyf X 

10 )v^m<^^x. :$imm\z^^m^-:^mt. tztz-itmuz 

Lfc/X^L-oia, 9ib^fflv\ :::ne)yX;i/9i 
a, 9 ih^-i^-mizf^m^axm^^nvm^^^i' 

(fct^«[Hifa5) \zm^m(Dmmm^-^n^J:^\zff 

20 ^(D&m^Y:^f^izm:k-r^-t:itizj^K)nt)n^o 
[0 0 5 7] m7\z^-r^z>iz. mw<Dm^ffmTnz 
*3ViT«, yx;i^9ia, 9 1 h^(Dm^(Dmf^^th 

frONtLTjS^yXJl-g 1 a, 9 1 bCDia:ai?L9 2 a, 

^ffST 1 lC*3tiTli, Y:&|6](c43tt-5yX;P9 1 b© 
yX;P9 1 b©l!tm7L9 2 b*^^©^?g?*«^ 

^iT^n-StifeJC, yX;U9 1 a©P±tii7L9 2 a:?>^^)© 

30 [0 0 5 8] 'A(D^^ffmT 2 l;i*3I,>T«, J X)l±^ 

Y:&f^icyx;i^9 1 b©iiig5i-re.sti, yx;i'9 1 

b^(Dm^<D^1^f}iOF F t^tiy X)19 1 a^©^}« 
©«$&*«ONi:Sn, yX;U9 1 aOid:!±J?L9 2 a*^e. 

o^jK®*-*«^^&sn-5, yx;u9 1 bwptiuag 2 b 
misnrnT 1 ic*3tiT-rT'{c:yx;u9 1 a©i!tm7L9 2 

OV^Xfe, (l^-©IHSP) tC*fLT2IiI 

(Dmmmt>n^z..tizu^o 3ms<Dm^ffmT 3£k 

40 ^^), 2lHlg©^^fTST2t|BI^(C, yx;i'9ia© 
ia:tli?L9 2 a*ie>©^?^©*-*^^*Sns. :i©3[sl@ 

lJi?L9 2 a*^e>©^j^75^*^«$n7tgB:9-tcSe>{Cid:tti7L 
9 2 a*^^)©^}SA^^^^n-2):i<i:lC?:c.5©-C, -^fiO 

^-■(Dmmmm m-(Dmm \znLx2m(Dmmm 

[0 0 5 9] ^LTft^wm^frST i »C*5tiT«, 7 
X;l'9 1 a^©^?K©#tS&*^'OFFiSnyX;U9 Ib 

^(Dmm(omm^oii t^ti, yx;u9 i b©tttB?L9 
50 2 b*ie.o^?aE©**^^^$n-5, zL(Dmis^^it, n 
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HflO^*fTS{Ci5liT-rTIC/7:;l^9 1 acDia:tB?L9 2 

[0 0 6 0] —zxn^m.^^ mu) \zn\^x2mm^ 

[0 0 6 1 ] uio. ±^nmmm\t. m-(DWimi\im 

SB) \zMLT3mj.±<Dm^^no::th'^m-v$)^. 
[0 0 6 2] ^fe, 03, m4\z^i,rzJ:ott--wm<D 

nrzyX)V9 1 a, 91 bSrffl 1.^1*11, %±\zm<Dyx. 
)i^m^^Tm-(Dmmi^3 m—<Dw^) tc*fL2iiije; 

[0 0 6 3] rzt^itmsiz^-r^oiz. m-i^y^-v 
E5"J;^nfcP±tt5?L?:Wt''S. m^\zmti.^y X)ii 0 
1 . 10 2 4. mi 100 \zii!ivrm.yL\zm^jj\^xiz 
^M^m^i^. ^^m^mzKiLx2m<Dm^^no^ 
o\z-r^ztf}ix^^. 

[0 0 6 4] 

0, |wi-offi^:?&g|5ir*fb^!>/j:< i^)2[5|^fK4S;i!^-r 
^Z.tf)^X^^o ^fz. yX^i-SA-^r^fistrSf^T^, 
[0 0 6 5] Jf^Sgg^wy^Xvx-f xyKWSSjgSS 

m 1 ] :^mm<n--'^mmmiz^.^mm<Dm^mm:<D± 



(8) 

[1112] mi<D^m<Dy'-^-:f)i^ty X)i^mv(Dm^^7r^ 
rm^mx'$>^o 

[EI 3] *^B«(7)-^SgSHitc«^S^}S®^*^S«)y 

X)i^<Dmmmx$)^o 

[04] 0 3OyX>/l/Of^gB«ii<£^-r0T-*oT, 

(A) {iyx;u®«»rS0, (B) itmmmm. (o 
[0 5 ] *mm(Dm(Dmmmmtz^^mm(Dm^&m(D 

[0 6] 0 5(D/X;KD|^Sf5«lig<£*-r0T*^T, 

(A) id:/x;u®^»rffi0, (B) ^tmmmm. (o 

[0 7] 0 5(DyXJl/4ffll.^Ta*4ff -p^^Wlftftt^J 

[??^®ittgg] 
2 s# 

20 4 

6 x-7';i^ 

10 — H7.i7 ij 

1 6 AC-!t-#^:— 5' 

2 0 y x;u 

2 6 U::iTTi^^a.X-^' 

3 0 ^m^mm 

3 6 ts*ffi]i^iijSI« 

4 0 i«$-fe>1t- 

30 4 2 

4 4 RtttJJL 

5 0 m^:i-y b 
5 6 

5 8 #tS&S«3>ha-7 

6 0 ^^:3>hn-^ 

6 6 -fe>-9— 

7 2 

81, 91a, 9 1b, 101, 102 J XJl 
82a, 82b, 92a, 92b qt/HJL 
40 83a, 83b, 93a, 93b ;H-* 
84a, 84b, 94a, 94b mmmmu 
85a, 85b, 95a, 95b mmWit^'S 
10 0 
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